global cultural exchange?
It is beyond the scope of this article to answer the last of these questions thoroughly.
Nonetheless, I will try to open up a window for future discussion. In this orgue harmonium we encounter the last surviving trace of a remarkable endeavor: the construction of bamboo pipe organs by Jesuits in Shanghai in the middle decades of the nineteenth centuryinstruments which were long thought to have been lost entirely to the ravages of time and the often-chaotic history of twentieth-century China. This surviving instrument also allows us to touch, and get at least an oblique glimpse of, the material results of the activities of three extraordinary priests, whose work would otherwise only be known today in a rather fragmentary manner through documents. While they were not the first to employ bamboo for the construction of organ pipes, they appear to have been ignorant of earlier examples; and very much thought that they were breaking new ground. Forgotten for more than a century, U r r o w s / S h a n g h a i B a m b o o O r g a n s / P a g e | 4
The Chinese dizi (transverse) and xiao (end-blown) are examples of flutes noted by early Western travelers, which exist to this day, and which were incorporated in the orgue harmonium.
Leaving aside the Nagasaki organs, the first well-documented use of bamboo for constructing a Western pipe organ seems to have been made by an Augustinian Recollect missionary in the Philippines, Father Diego Cera . Born in Spain, he was ordained a priest in 1787. In 1791 he embarked as a missionary traveling to Mexico, where he would have observed a lively tradition of colonial organ building, and arrived in the Philippines the following year. 10 The first organ in which he included a (single) rank of bamboo pipes was constructed in the Church of St. Nicholas in the Intramuros area of Manila around 1798. Helen Samson-Lauterwald has speculated that this was an experiment, by Cera, 'on the performance and durability of this kind of wood.' 11 Between 1802 and 1806, he constructed an organ in Manila Cathedral which probably also had at least some ranks of bamboo pipes. His magnum opus, and the only one to survive to the present day, was built between 1816 and 1824 at Las Piñas, then a very small settlement eight miles south of Manila.
In this Spanish Baroque-style instrument, 85 per cent of the pipes were made of bamboo; the rest (en chamade trumpet stops) of metal, probably imported from either Mexico or Spain.
To what extent information about Father Cera's instruments could have circulated and been known outside of the Philippines, by people who had actually seen them or had heard about them in a casual manner, is uncertain. In contemporary nineteenth-century accounts quoted here no indication is given that these Philippine instruments were known to the missionary builders in Shanghai in the 1850s. This is not conclusive evidence that they did not know (though here, the impossibility of proving a negative is immediately evident); but there might have been at least an awareness of the Philippine organs, as one of the builders had stopped briefly in Manila on his way to Shanghai in the spring of 1856 (see note 15.) As will be seen, the Shanghai organs nevertheless show a different approach to adapting bamboo to an organ pipe than Father Cera's instruments.
The origins of the Shanghai organ workshop at Zikawei (Xujiaihui 徐家匯, a large Jesuit mission settlement then in the western suburbs of the city 12 ) arose from three distinct impulses. One was the presence of three talented members of the Jesuit mission, each of whom found his own role to play in what was to come: Father François Ravary (1823-91) 13 ,
Father Louis Hélot (1816-67) 14 , and Brother Léopold Deleuze (1818-65) . 15 According to Ravary, in or around April 1856,
Brother Deleuze spoke to me one day, and showed me a stick of bamboo: Father, since you're an organist, you should be able to make a pipe organ with bamboos. Father Hélot has always said that the thing should be possible.
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The second reason was the fact that for years they had been suffering under the necessity of using small and quite impractical instruments which, inadequate as they may have been, Now that was an idea. I spoke to those in charge [principally, Hélot] , and they approved. We were three in the project, which was just fine. So, to work then, and Brother Deleuze and myself, we declared ourselves to be organ-builders, without our really knowing just what an organ was! We knuckled down, we took on some workers, the workshop was put together, and after a fortnight, for the encouragement of our group, and to show everyone -especially those who said the thing was impossible, that it was an idea that would never take off -I made a drawing of an organ case, very tasteful, in the Gothic style, and I attached this to the walls of our atelier.' 25 22 Dongjiadu then stood somewhat closer to the riverbank than it does today; this is due to landfill, which began with the construction of a roadway and quay (the 'Chinese Bund') after a devastating fire in 1894. 23 Colombel claimed Smith was French despite his Anglo name, while Ravary implied in his letters that he was English. Smith had been attached at one point to the diplomatic service in Paris, before coming to China around 1850. In 1854 he was appointed the French customs chief in the International Settlement in Shanghai, and he died there in 1858. 24 Colombel, Histoire de la mission de Kiang-nan, Part 3/I, 569-70. 25 The workshop was located at Zikawei, but the organ was always intended for Dongjiadu. Presumably the growing 'Jesuit village' at Zikawei offered much more space for the project, as well as the needed tools and workers. Ravary to Bausiau, 22 Aug./2 Sept. 1856, AJFV.
Where did a priest who had never built an organ before get his information, and how after only two weeks of self-declared organ building was Ravary able to design a case, assez gentillet, dans le genre gothique? The fact was that these facteurs improvisés, as Ravary later By September 1856, much progress had been made:
We began, naturally, with the flue pipes. 28 Things improved bit by bit, and the reed pipes are such a marvelous success, that we added a trumpet stop, and at this moment I can hear in my room four carpenters who are making the levers for the pallets. Come in, dear Father, come in for just a moment to our atelier. In one corner is a wind-chest, which we made two months ago for tuning and trying out our pipes. By its side is a small soundboard on which we can place about 20 pipes, and upon which we have played on certain solemn occasions, as we have had a lot of visits from the European residents. Next you will see by the door our large soundboard of 2 meters 80 centimeters in length, by 1 meter 20 deep, completely finished, on which the pipes for eight stops will be placed. Further down is the keyboard. Here someone is placing the ebony on the sharps and flats; you'll be able to tell that a Chinese worker carved these keys, it won't take an artistic eye such as your own to tell that this keyboard was not made in one of the workshops of Europe. One of these days, we'll put on the ivories. A Chinese worker is assigned to do that…Here, everything is finished materially, there's no more to do except to put together the mechanisms. After another few weeks, more or less, we will finish, repair, and varnish our pipes, and then tune them.
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Ravary and Deleuze were able to buy their bamboo already cured, from the sellers along the Huangpu River, while Father Cera at Las Piñas had to cure at least some of his culms himself. 30 As late as the 1930s, the guild house of the wood merchants of Zhejiang province stood on the riverbank close to Dongjiadu, on 'Bamboo Market Wharf', at the end of 'Bamboo Market Street', just around the corner from the Cathedral. 31 Ravary wrote much more about the mechanism of the soundboard and the wind-chest than the pipe-work, and it is possible that Hélot helped with the logarithmic calculations about the scales of the pipes of the different stops. It is important here to look at one of the most daunting aspects of constructing an organ with bamboo: the element of 'reverse engineering.'
The pipes of most pipe organs are built using a scale, a mathematical relationship between length and diameter. This fractional relationship is different for different types of pipes, and for pipes at different pitch levels. While the length of pipes in a given scale tends to halve at the octave, the diameter halves only at every 16 th or 17 th semitone. In building pipes from scratch, a graduated scale can easily be drawn to show the precise length and diameter of any pipe of a given stop in the organ (Colombel claimed them'). 32 But when starting with the future pipe itself in the form of a stick of bamboo, the difficulty is immense: the culms of bamboo have to fit the scale, not the other way round.
In this way, it can be seen that Hélot, Ravary, and Deleuze (and Father Cera before them) faced a very time-consuming and vexatious task. They undoubtedly had to obtain much more bamboo than they required -at a minimum three times as much, according to Cealwyn Tagle 33 -work out the scales (utilizing the sample scales given in the Roret manual), and then pick and choose culms which would have a fair likelihood of fitting their scales when cut, reamed, and drilled into the form of an organ pipe:
An experiment was tried with a set of four-feet [sic.] pipes [presumably the Flûte douce 4' in the instrument: see Table 1 below], in making which, very many difficulties were at first encountered. Their tone was irregular; some, from imperfect construction, sounded their octaves instead of their proper [fundamental] tone, others were husky and unsteady; but after discovering the causes of these defects and applying proper remedies, the amateurs found sufficient encouragement to induce them to persevere.
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These problems are not surprising. Bamboo, while circular, rarely forms a perfect circle in cross-section. In consequence of this, either a uniquely shaped foot-joint must be made for each pipe, or a cap is used to cover a cut-out mouth at the bottom of the pipe. The latter strategy was adopted in the case of Deleuze's pipes, and this is a strong indication that he had not seen Cera's pipes in Manila. Pipes with even a hairline crack are likely to sound an octave higher than their length: hence the comment by Ravary indicating that they had to be varnished, probably with shellac. The interior of the pipe has to be smoothed out to remove the 'lip' created by the node of the bamboo, a very difficult task in the case of longer pipes.
In light of all this, it is clear why the issues of voicing and scaling were of such great interest.
Having got the 4΄ rank to sound properly, they began to work on other stops, and by the middle of November 1856, part of the organ was playable in its temporary erection room at Zikawei:
The 16 th of November, a day of happy memory, a day the artists of China have anxiously awaited, the day we made the first attempt to play on our organ. After having put together the 32 U r r o w s / S h a n g h a i B a m b o o O r g a n s / P a g e | 11
whole mechanism, the bellows, the pipes, etc., Brother Deleuze sealed up for the last time his famous soundboard, which has cost him so much time and effort; he placed in their holes all the reed pipes, clarinet and oboe, a rank of 4 octaves; and in the presence of many of our 40 Ravary's letter continues by describing the sheng, and providing a small drawing of the instrument in the margin of the paper. Without being aware of Ravary and Deleuze's sheng stop, several recent organs built by foreign builders in China have continued this practice. The sheng stop on the 1858 positive in Paris, however, does not seem to have been a reed stop, judging from an examination of the surviving pipes.
wood[en shallots]...The reeds for our organ…run over five octaves from C to cꞌꞌꞌ, and we really need these. So, if you would please send us the reeds in question, you'll be doing us a great service. For shipping them, the best way would undoubtedly be to wrap them well in waxed cloth, and send them to Mr Ducros in Marseille, who will know the best way to get them to us. 41 By Easter 1857, the harmonium reeds had arrived, and once this major feast was out of the way Ravary could turn his attention back to the organ. to the pedals. There is no swell action, but it is intended hereafter to add a small swell organ, the bellows being amply powerful for the addition of either this or a choir organ…The full power of the instrument is very great, while the softer stops which answer to our clarionet, flute and wald-flöte are exceedingly mellow and delicate. From the preponderance of 8 feet 41 Ravary to Basuiau, 27 Nov. 1856, ASJV. From this, we learn that the organ manuals had a compass of low C to c 3 (see Table 2 ). 42 If the 1858 positive can be taken as a model, all the pipes had a pipe shade (like a stiffly hinged box-lid, made of a pliable metal) at the top, which could be bent up and down to adjust the pitch. 43 Ravary to the Scholastics of Laval, 28 April 1857, ASJV. U r r o w s / S h a n g h a i B a m b o o O r g a n s / P a g e | 14 Thus over the course of five months, the specifications had changed. Reconciling both accounts, it seems that the organ now had the specifications shown in Table 2 .
The Bassoon-Clarinet-Oboe stop was converted into a Clarinet, and when Ravary qualified it as 'avec les basses' he probably meant that the lower octave or so utilized borrowed flue pipes, as the bass reeds for this stop never seemed to have worked out. This solution (the so-called 'grooved bass') was something he and Deleuze had undoubtedly quite remarkable talent for music. This young man had come to Zikawei two or three times while we were constructing the instrument, and seemed to take the greatest interest in our work. He accepted my invitation very heartily; he came the evening before to help me out, 44 The North-China Herald, 22 August 1857, 14. 45 The canal system that linked Zikawei with Dongjiadu in the 1850s has long since been filled in. 46 Churches in China tend to be oriented North-South, rather than East-West, for feng shui reasons. th at 8:30, High Solemn Mass, sung by the Reverend Father Superior…before the Mass, the inauguration of the organ, a prelude with large orchestra, a really big show. Our young English artist had the honor of the organ, and rejoiced in his soul over the lively sensation it produced in the crowd. The church was almost packed. At the first chords of the organ, more than 1,000 heads, even those deeply inclined towards the ground, turned spontaneously and devoured the instrument with curious eyes, [an instrument] unknown to them, which cried out so loudly with all its stops drawn. For myself, up the organ loft, I was a happy witness to the general astonishment. After this long voluntary, where all the stops were successively displayed, your very humble servant took over, and the organ sounded very solemnly the Mass of Dumont…after the Mass, the organist and your well-regarded pupil spent a quarter of an hour making as much noise as possible. U r r o w s / S h a n g h a i B a m b o o O r g a n s / P a g e | 16
After the first organ for Dongjiadu, Brother Deleuze made other, smaller ones, and made a very special one a little bit after this which was sent to Paris to the Prince Imperial, son of Napoleon III, in the name of the students of Zikawei. Some acknowledgements came from the Tuileries, but it seems that this work of patience and skill was not so highly esteemed [there] as in Shanghai, and very little was said about it.
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Deleuze, then, kept busy, gutting the harmonium (which perhaps he had raided for its reeds) and with his apprentices remaking it into a three-rank positive organ with bamboo pipes. This included a new pump lever for the bellows, located at the back of the organ, as well as a new keyboard. With this understanding, the Jesuit emblem no longer seems so strange, and the inscription, 'from the students of Jiangnan' makes sense. This was no gift from a Chinese emperor, but a token of esteem to a far-away monarch and his little son from a group of boys who only vaguely understood that Paris was a lot further away than the other side of the Huangpu River (see Table 3 .)
The three instruments represented by the stops, along with the qin, were part of the Confucian ceremonial orchestra. This was a fact of which Ravary was probably keenly aware 52 , and if so, then additional layers of meaning lie behind the obvious cross-cultural adaptation found here.
The elaborate case is covered with symbolic figures and auspicious words; here it must be enough to comment on the Chinese inscription on the keyboard cover, jin sheng yu U r r o w s / S h a n g h a i B a m b o o O r g a n s / P a g e | 18
twentieth century. In 'sinifying' the harmonium, with its bamboo pipes and Chinese carvings, they sent back to France something that had been altered by the same forces by which they themselves had been changed. In its small way, this is an important example of the simultaneous interaction on both local and global levels that has been called histoire croisée. U r r o w s / S h a n g h a i B a m b o o O r g a n s / P a g e | 19
were in competition. Yet they also cooperated with one another, leading ultimately to the integration of global space.
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Ravary, Deleuze, and Hélot did not, of course, have the benefit of our hindsight in all these 'de-territorializations' and 're-territorializations' (to borrow these terms from a later -and more renowned -Deleuze.) Nonetheless they were not completely without self-awareness; they understood that their work in China was a form of knowledge transfer and integration, which had ebbs and flows, and at least Ravary avidly accepted this:
The more I see of the Celestial Empire, the more I reconsider, and the more my limited thinking changes, and that in favor of the Chinese…I knew quite well that I was not going to find barbarians or cannibals here, but I imagined that the Chinese were savage and brutal, which is to say that these poor people did not stand very high in my esteem…But, believe you me, I am close to friends with the Chinese, like a Chinese; I have encountered such beautiful things here, such qualities in the people that I have become their admirer: in a word, I love the Chinese.
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IV.
Despite all their optimism for the future, Ravary and Deleuze had picked a bad time to build such delicate instruments. With the war at their doorstep, it was inevitable that the churches should suffer damage. By summer 1861, things had returned to normality sufficient to get around to fixing the organ. And Deleuze, though living at Dongjiadu from 1858, was now very much the master of the situation, and took the opportunity to enlarge the organ as he had always intended:
Dear Brother Deleuze has put his hand again to the great organ of Dongjiadu, and with a talent which I admire without fully comprehending it, has repaired it admirably. The pallets of the soundboard have been replaced; the keyboard is less stiff; the stops speak more readily, and what's more, he has added a second manual which is now in place. He has made a second soundboard which is to have seven stops. He has made a swell box which you can see [externally] . To the existing eight stops, he is adding seven new ones, in total we will have fifteen stops. 70 The North-China Daily News later commented that 'It would be better if it were completely in tune, for a long wave beat, similar to the short one which gives the beauty of the tremulous vox coelestis, betrays the fact that it is not.' 71 Lécroart swiftly set about arranging for a renovation of the organ, with some alarming changes:
The organ, which was built some fifty [sic.] years ago, looks its age, though time has not apparently impaired its functions. Nevertheless its unique character is about to be lost, for metal pipes are to take the place of the bamboo which has made the organ so remarkable…The keys are stained by time… [and] of the stops…all of them [are] performing their work efficiently…The bellows are frankly mediaeval. On each side of the organ are two short boards with thickened foot pieces on which the blower stands and works his legs much as if he were riding a bicycle.
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It is not clear if metal pipes (perhaps only used in some ranks) were indeed eventually
